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(54) METHOD AND DEVICE FOR TESTING SOLDER WETTABILITY 

(57)Abstract: 

PURPOSE: To detect solder wettability of 
micro soldered parts and an area covered with 
a low-melting-point metal in microelectronic 
parts, etc., by placing a solder ball on a 
sample for heating and measuring the duration 
up to the beginning of molten solder 
expansion or its temperature. 
CONSTITUTION: For example, an Sn-Pb 
J solder ball 20 of 3mm in diameter is put on a 
sample 16 and they are placed in a sample 
chamber 1, then the sample 16 and solder ball 
20 are heated at a constant speed while 
replacing the sample chamber 1 with Ar gas. 
The behavior of the ball 20 on the heated 
sample 16 is converted into a video signal by 
a CCD sensor 10 through an observation 
optical system 9, and it is binarized by a 
picture processor 11, picture-recorded 12 and 
picture-motioned 13. A controller 8 
automatically finds out the inclination per measurement time interval for solder 
expansion area, and determines a temperature where the increase in inclination 
becomes the maximum, as a starting temperature of wettability expansion and 
measures the temperature and duration up to the beginning of expansion. Thus, the 
area covered with a low-melting-point metal can be tested for its wettability. 




CLAIMS 



[Claim(s)] 

[Claim 1]A solder wettable test method detecting temperature to which is the method 
of examining the solder wettability of a sample, carries solder of a solid state on said 
sample, and heats said sample and solder, said solder is dissolved, and melt begins to 
spread said sample top. 

[Claim 2] A solder wettable test method detecting time when are the method of 
examining the solder wettability of a sample, carry solder of a solid state on said 
sample, heat said sample and solder with a fixed heating rate, dissolve said solder, and 
melt begins to spread said sample top. 

[Claim 3] Are the method of examining the solder wettability of a sample and solder 
of a solid state is carried on said sample, A solder wettable test method detecting time 
of a time of spread area on a sample of melt of solder reaching area defined 
beforehand from a time of heating said sample and solder and setting beforehand, or 
spread speed of solder. 

[Claim 4] A solder wettable test method, wherein it is a time of temperature of a 
sample reaching temperature defined beforehand in claim 3 when [ said ] set 
beforehand and said temperature defined beforehand is a temperature that whose 
solder does not spread a sample top it is known. 

[Claim 5] A solder wettable test method which is a time of temperature of sample top 

solder reaching the melting point when [ said ] set beforehand in claim 3, and is 

characterized by detecting time of this point in time to a time of melt of solder 

spreading the twice of a project area of solder of a solid state, or speed. 

[Claim 6] Solder wettability of a sample considered as a mark characterized by 

comprising the following. 

[Claim 6]. Sample **** which carries solder. 

******** and ** which heats said sample. 

Heating apparatus and temperature of said sample are measured. 

It has a measuring device, a viewing device which observes area of solder on said 

sample, and a determining device which judges solder wettability from a 

measurement result of said temperature measurement device, and an audit observation 

of a viewing device, Temperature in case said determining device finds spread speed 

of solder from area of solder which said viewing device observed and this spread 

speed increases most greatly. 

[Claim 7] Solder wettability of a sample characterized by ** characterized by spread 

speed of solder of a time of having the following, having ** and said determining 

device reaching area which melt of said solder defined beforehand from a time of said 

sample temperature reaching temperature defined beforehand. 

[Claim 7]. Sample **** which carries solder. 

******** and ** which heats said sample. 

Heating apparatus and temperature of said sample are measured. 

Solder wettability is judged from a measurement result of a measuring device, a 

viewing device which observes area of solder on said sample, and said temperature 

measurement device, and an audit observation of a viewing device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the method and test equipments 
which examine the solder wettability of minute sections, such as a connection 
terminal, a substrate pad, etc. of a miniature electronic component which are 
especially carried in an electronic circuit board, with respect to the test method and 
test equipment of solder wettability. 
[0002] 

[Description of the Prior Art] About soldering parts, such as an electronic circuit board 
and an electronic circuit part article, in order to set the temperature and time of a 
soldering process, it is still more important to examine the solder **** characteristic 
in order to improve the reliability of a product. Conventionally, as a test method of 
solder wettability, a solder ball is fused on a sample and the test method (getting wet 
the spreading method) which measures the spread area of solder, the meniscography 
which measures the power in which it is added to a sample when a sample is made 
immersed in a solder tub, etc. are known. Meniscography is "science and technical-[ 
Soldering art of an electronic industry material - ]" Osawa. It is indicated to ****, 
Kogyo Chosakai Publishing, and p293-p300. 

[0003]In manufacturing processes, such as a actual electronic circuit board, it is 
required that parts should be soldered for a short time, the first stage gets wet about 
soldering parts, such as a component lead part, and dynamic things for which it gets 
wet and the characteristic is examined, such as spread speed, are required. Then, it 
gets wet, and in the spreading method, like JP,5-126715,A, aging of not only the 
spread area of the solder at the time of a balance but spread area is measured, and the 
trial examined about the solder **** characteristics, such as a copper plate, is also 
made. 

[0004]In the latter meniscography, when a sample is made immersed in a solder tub, 
in order to depend on a sample size for the dynamic power in which it is added to a 
sample although it gets wet and the characteristic can be examined, based on the 
power in which it is added to a sample, there was a problem that comparison was 
difficult. Since it got wet in solder to the portion of the substrate which does not need 
to be evaluated by meniscography also about the substrate pad formed on the 
substrate, the solder **** characteristic of the substrate pad was not able to be 
examined easily. 

[0005] As an example applied to the wettable examination of the lead part of a minute 
part, meniscography, a circuit world and 16 (1989) — the exclusive jig which suited 
several kinds of parts which are indicated from the 24th page to 32 pages (Circuit 
World, 16(1989)pp24-32) is produced, and the method of examining wettability using 
this is known. 
[0006] 

[Problem(s) to be Solved by the Invention]By the former getting wet, the spreading 
method tends to observe how depending on which solder spreads, when the contact 
button of electronic parts and the pad on a substrate consist of material of the melting 
point higher than solder like copper. However, in order that the electric connection 
terminal of several kinds of electronic parts and the pad on a substrate may raise 
solder wettability, it is covered with low melting point metals, such as Sn and a Sn-Pb 
alloy, in many cases. In order to fuse such construction material near the melting point 
of the solder ball used for detection, it was hard to measure the spread area of the 
solder after melting, and it got wet, and it is the spreading method and there was a 



problem of a stake for acquiring correlation between spread area change of solder and 
a surface state. 

[0007] In order to examine with meniscography the solder wettability of what has the 
minute contact button of electronic parts, pad on a substrate, etc., as mentioned above, 
whenever the kinds of parts differed, the jig had to be produced, and there was a 
problem that it could not use general-purpose. 

[0008]Meniscography examines solder wettability on the conditions near the 
immersion soldering method for the method of immersing in the solder tub which 
accumulated the melt of a near quantity of solder infinitely to the sample size. 
However, the reflow-soldering method which is the present mainstream solders on the 
conditions to which the amount of solder was restricted. Therefore, the 
meniscography cannot say it as the suitable examining method to reflow soldering. 
[0009]The purpose of this invention aims at providing the method of examining the 
solder **** characteristic of a minute soldering part and the part covered with the low 
melting point metal like microminiature electronic parts, and the device for it. 
[0010] 

[Means for Solving the Problem]To achieve the above objects, according to the first 
mode of this invention, it is the method of examining the solder wettability of a 
sample, Solder of a solid state is carried on a sample, a sample and solder are heated, 
solder is dissolved, and a method of detecting time until melt begins to spread a 
sample top, or temperature is provided. 

[001 l]To achieve the above objects, according to the second mode of this invention, it 
is the method of examining the solder wettability of a sample, Solder of a solid state is 
carried on a sample, a sample and solder are heated, and a method of examining time 
of a time of spread area of solder reaching area defined beforehand from a time of 
setting beforehand or spread speed of solder is provided. 
[0012] 

[Function] Solid solder is put on a sample, solder when these are heated is damp, and a 
spread action is influenced according to the construction material of a sample, surface 
cleanliness, the thickness of a surface oxide film, the kind of flux, quantity, 
atmosphere, etc. Therefore, the difference in the spread area on the sample of the melt 
of solder will express the wettable difference to the solder of a sample. 
[0013]Conventionally, in the case of the sample by which the specimen surface is not 
plated with a low melting point metal, the wettability of solder was able to be 
examined by examining the speed in which solder spreads a sample top. However, 
when the sample was plated with the low melting point metal, the wettability of solder 
was not able to be examined at the speed at which solder spreads. When the sample 
was plated with the low melting point metal, it was also difficult for the outline of 
solder melt not to clarify soon but for the melting point of solder and the melting point 
of the plating film of a sample to determine the area of solder melt. 
[00 14] From the experiment, artificers guessed the spread model of the solder on the 
sample by which metal (for example, Sn-Pb alloy) plating was carried out and the 
copper plate sample which is not plated of a low melting point, and showed drawing 
4. The spread process of solder begins to spread and can divide a time into two stages, 
Step 1, and Step 2 at ****. When a Sn-Pb eutectic crystal solder ball is placed and 
heated on the sample by which Sn-Pb plating was carried out, and a copper plate 
sample, even if temperature rises and a solder ball reaches and fuses to the melting 
point, since the surface of a sample and solder is covered with the oxide film, solder 
cannot spread immediately. However, if an oxide film is removed by the reducing 
action of flux and pure metal contacts, solder will begin to spread. Even this considers 



it as Step 1. 

[0015]The temperature to which solder begins to spread a sample top changes with 
samples. This shows the difference in time until pure metal contacts, and can be called 
value depending on the surface oxide film thickness of a specimen surface. Therefore, 
in Step 1, a Sn-Pb plating sample and a copper plate sample show the same action. 
[0016]However, after pure metal contacts (Step 2), in the case of a Sn-Pb plating 
sample, it does not depend for spread speed at oxide film thicknesses. In the contact 
portion of a Sn-Pb plating sample and melting solder, since the operation in which Sn 
under plating and Pb melt into melting solder is strong, this is considered because 
solder can go under the bottom of an oxide film and it can spread, even if a surface 
oxide film is not returned by flux. On the contrary, since the speed in which copper 
melts into melting solder is extremely slower than the case of a Sn-Pb plating sample 
in the case of a copper plate sample, the fused solder cannot spread the bottom of a 
copper oxide film, but spreads into the portion to which flux returned the oxide film. 
Therefore, it depends for the spread speed of solder on a surface oxide film in a 
copper plate sample. 

[00 17] As mentioned above, by the Sn-Pb plating sample and the copper plate sample 
which is not plated, the spread actions of solder differ, and when it is a plating sample, 
the difference in the surface state of a sample cannot be examined only by examining 
the spread speed (Step 2 of drawing 4 ) of solder like before. Therefore, it is necessary 
to examine also including an action until the solder of Step 1 begins to spread. 
[0018]In the first mode of this invention, the examination of solder wettability which 
was able to include the action of the above-mentioned step 1 is done by examining 
time until the melt of solder begins to spread a sample top, or temperature. Thereby, 
the examination of the solder wettability of the plated sample is enabled. By 
examining the time of the time of setting beforehand, before solder dissolves and 
spreads and begins to spread a sample top as the second mode to the time of setting 
beforehand, after beginning to spread, or the spread speed of solder, The examination 
including the action of the solder of the above-mentioned step 1 of solder wettability 
is done. This is enabled to examine the solder wettability of the plated sample. 
[00 19] Since these methods are methods of examining the action of a spread of the 
solder carried on the sample, a solder bath like meniscography is unnecessary. 
Therefore, while being able to examine easily about a minute sample, a test condition 
is close to the process of reflow soldering, and it is suitable for examining the solder 
wettability of a sample which performs reflow soldering. 
[0020] 
[Example] 

(Example 1) The 1st example of this invention is described. 

[0021]In this example, a total of four kinds of samples of the sample which carried 
out acid cleaning of the copper plate which performed Sn plating, and the sample 
neglected for 60 minutes, one day, and 20 days at 130 **, respectively after carrying 
out acid cleaning of the copper plate which performed Sn plating were prepared, and 
the solder wettability of these samples was examined. Sn plating thickness is about 10 
micrometers. 

[0022] The examination of solder wettability was done by the following two methods. 
One method is measuring the temperature which begins to spread on a sample, after a 
solder ball dissolves. Other one method is the method of measuring the mean velocity 
of the time of temperature reaching the melting point of solder to the time of the area 
of solder becoming twice a project area of the solder ball before fusion. 
[0023] At this example, after the solder ball dissolved using the test equipment of 



drawing 1 , two above-mentioned test methods were enforced by one measurement by 
measuring aging of spread area. After carrying a Sn-Pb eutectic crystal solder ball 
(solder ball which comprised Pb37wt% of an alloy Sn63wt%) 0.3 mm in diameter on 
each sample, specifically heating by a part for heating-rate/of 50 ** among Ar gas and 
a Sn-Pb eutectic crystal solder ball's dissolving, aging of spread area was measured. 
[0024]The composition of the solder wettable test equipment of drawing 1 is 
explained. The sample table 1 is dedicated by the specimen container 2 with sealing 
nature. 

The heater 3 for heating is twisted around the surroundings of the sample table 1 . 
The sample table 1 is a pillar of hollow with a 10-mm height [ in diameter ] of 5 mm. 
The sample 16 which put the solder ball 20 on the inside is arranged. 
In order that this sample table 1 may detect with sufficient reproducibility, 
temperature dispersion has the high uniformity of heating of ** 1 **/cm or less. The 
specimen container 2 is equipped with the gas introduction hole 4 and the gas 
discharge hole 5. The gas introduction hole 4 can replace the inside of the sample 
table 1 and the specimen container 2 with Ar gas. In order to raise the uniformity of 
heating in the sample table 1 at this time, when required, before introducing Ar gas in 
the specimen container 2, Ar gas can be heated with the gas heating apparatus 6. The 
temperature of the sample table 1 is always monitored by the thermo couple 7. 
[0025]The control device 8 is connected to the thermo couple 7 and the heater 3. 
The output to the heater 3 is set up so that the sample table 1 may be heated with the 
heating rate **** set up using the temperature which the thermo couple 7 detected. 
Thereby, the control device 8 controls a heating rate by accuracy of ** 1 **. In order 
to make the data of aging of spread area, etc. manage, the personal computer 
constituted the control device 8 from this example. 

[0026]The observation window 14 is formed in the specimen container 2. The 
illumination-light study system which is not illustrated and the observation optical 
system 9 are arranged at the outside of the observation window. CCD sensor 10, the 
image processing device 11, the image recorder 12, and the picture monitor 13 are 
connected to the observation optical system 9. The image processing device 1 1 is 
connected also with the control device 8. 

[0027]Light is irradiated from a top by the illumination-light study system which is 
not illustrated by the sample in the sample table 1 . The action of the solder ball on the 
heated sample is changed into a video signal by CCD sensor 10 through the 
observation optical system 9 which has a variable magnification device, and is 
recorded on the image recorder 12 via the image processing device 11, and it is 
projected on the picture monitor 13. Since the distance from the sample table 1 to the 
observation window 14 is long, the object lens used for the observation optical system 

9 uses the thing with not less than 10 mm of test working distances by this example. 
[002 8] They are the arbitrary thresholds which set the video signal from CCD sensor 

10 as the proper value in the image processing device 11, The intensity of catoptric 
light performs binarization processing, a bright portion is considered to be an even 
portion (catoptric light of the surface of the sample 16) which has not got wet in 
solder, and a dark portion is computed as an area (spread area of solder) in which 
solder exists. Since the vertex part of solder turns into a bright portion by the catoptric 
light when the peak of the solder which is rising has shone, it produces, also when not 
incorporated into the spread area of solder in the case of binarization processing. In 
such a case, the mask of the picture of the vertex part of solder is carried out 
beforehand, and it is made to process as a dark portion. The data of this solder spread 
area is sent to the control device 8 through the RS232C circuit 15. 



[0029]In the control device 8, temperature in case the increase in that inclination 
becomes the largest automatically in quest of inclination for every repeat time of the 
spread area of solder is elected, and the program which solder is damp in this 
temperature and is made into spread starting temperature (beginning to spread 
temperature) is stored beforehand. After reaching the melting point of solder, the 
program which finds time until the spread area of solder reaches a project area twice 
the value of the solder ball before the fusion inputted beforehand, breaks the spread 
area of solder in above-mentioned time, and asks for average speed is also beforehand 
stored in the control device 8. While the control device 8 outputs the solder spread 
starting temperature stopped even if it spread with temperature and followed a relation 
with area, and two above-mentioned programs, and mean velocity and making it 
display them on the picture monitor 13, it is made to record on the image recorder 12. 
[0030] The measurement procedure and conditions at the time of solder wettability 
examining by this example are explained in more detail. 

[0031] First, flux is applied to the sample 16, the Sn-Pb eutectic crystal solder ball 20 
is carried, and it puts in the sample table 1 . flux diluted water white rosin (ww rosin) 
with isopropyl alcohol — it used and this was applied to the sample 16 by the spinner. 
It covers with the lid of the specimen container 2, Ar gas replaces an inside, and the 
sample table 1 is heated with fixed 50 ** heating rate for /. In this example, heating of 
the Ar gas before introducing in the specimen container 2 was not performed. When 
the temperature of the temperature 16 of the sample table 1, i.e., a sample, and a 
solder ball became the melting point of this solder, a solder ball is fused, serves as a 
drop, and began to be damp and spread a sample top gradually. The solder at this time 
was damp and aging of spread area was measured. 

[0032]Aging in early stages of the spread area of the solder measured by the above- 
mentioned method was shown in drawing 12 . Although temperature showed the 
horizontal axis to drawing 12, since the sample 16 is heated by a part for fixed 
heating-rate/of 50 **, it can transpose this horizontal axis to time. In which sample, a 
eutectic crystal solder ball maintains a fixed area for a while, without getting wet and 
spreading, even if it exceeds the melting point of 183 **, but after it reaches a certain 
specific temperature a, b, and c and d, it spreads rapidly, so that drawing 12 may 
show. And the sample with shorter heat treating time of the temperature a, b, and c to 
which solder starts a spread, and d is lower. It turns out that the spread speed after 
solder spreads and begins is the speed also as four kinds of samples in which the 
difference between samples does not have ******** - ls fa c same> Therefore, it 
depends for temperature (time) until the spread area of solder reaches a fixed area on 
the spread starting temperature a, b, and c of solder, and d in each sample. 
It turns out that the solder on Sn plating film is damp, and the spread starting 
temperature of solder expresses the difference in the ease of spreading notably. 

[003 3] When the surface oxide film thickness of four kinds of this sample was 
measured by the method which combined argon ion weld slag with Auger analysis, it 
was 1.1, 3.2, and 6.5 or 1 1.9 nm, respectively, and the sample with longer high- 
temperature-processing time of a sample had thicker surface oxide film thickness. The 
surface oxide film thickness of each sample and the spread starting temperature 
(beginning to spread temperature) of solder are shown in drawing 5 . Like drawing 5 , 
these have proportionality, the surface oxide film produced by elevated-temperature 
neglect of Sn plating copper plate is degrading the wettability of solder, and it turns 
out that solder is difficult to spread. Therefore, it can be examined whether a sample 
gets wet easily in solder by detecting the spread starting temperature of solder, and 



thick thin ** of the surface oxide film thickness of Sn plating film of a sample can be 
examined. 

[0034]On the other hand, the relation between the mean velocity of the time of 
temperature reaching the melting point of solder to the time of the area of solder 
becoming twice the area of the solder ball before fusion and the surface oxide film 
thickness of a sample was shown in drawing 6 . The sample with thicker surface oxide 
film thickness had smaller mean velocity, and it was shown that the solder wettability 
of a sample can be examined with this mean velocity so that drawing 6 m ight show. 
[003 5] Although the average spread speed of the time of doubling from the time of 
solder reaching the melting point in the above-mentioned example here before the 
spread area of solder dissolving was found, They are able not only this but to use the 
temperature by experiment etc., as a time of starting measurement of mean velocity, if 
it is known a temperature lower than the melting point and that solder does not begin 
to spread. For example, temperature higher 3 ** than the melting point of solder can 
be considered as the time of starting measurement of an average bunch. It is also 
possible to consider it as the time of the area of solder being 3 times, 4 times [ of a 
project area ] the solder ball as a time of ending measurement of mean velocity. 
[0036]In this evaluation, although the solder ball used a thing 0.3 mm in diameter, it 
may use still bigger things and small solder balls other than this size. Also at a heating 
rate, it is not limited to a part for 50 **/, and as long as it is a fixed heating rate near 
the solder melting point, it may evaluate using temperature profiles, such as a profile 
similar to the temperature profile at the time of actual reflow soldering, and step form. 
[003 7] In the further above-mentioned example, although the heater performed heating 
of the sample, infrared rays, a raiser, and an optical beam may be used and heated 
besides this method. Under the influence of sample shape and construction material, 
when a difference arises to sample temperature and the temperature which the thermo 
couple 7 shows, a noncontact thermometer may be used for a change of the thermo 
couple 7, the temperature of the portion which actual solder fuses may be measured, 
and temperature control may be performed. 

[003 8] Although the inside of a specimen container was replaced by Ar gas, it is not 
limited to this but other inactive gas, such as N 2 gas, reducing gas, the gas containing 
oxygen, etc. may be used. Evaluating with atmospheric air is also possible. 
[003 9] Although the control device 8 is composition which measures data with a fixed 
temperature gap, when there are many data numbers, after it reaches a required 
temperature, it can also be made the composition which starts measurement. 
[0040] As mentioned above, the solder wettable test method of this example can 
examine the ease of getting wet of solder by measuring average spread speed until 
solder is damp and it becomes spread starting temperature or a definite area. 
[0041]The solder wettable test method of this example is detectable with a minute 
solder ball. Therefore, solder wettability can be examined easily, without using a 
special jig etc. about the thing which has the minute size of a sample, for example, the 
solder pad of the lead part of an electronic circuit part article, or an electronic circuit 
board. 

[0042]The solder wettable test method of this example, Like reflow soldering, the 
solder of a limited size is heated like a soldering process, and since it is the method of 
examining the solder wettability of a sample from the spread action, about the sample 
which performs reflow soldering, solder wettability can be examined especially 
correctly. 

[0043](Example 2) The solder wettability of the lead part of IC was examined as the 
2nd example of this invention. 



[0044] A total of three kinds of samples of the IC lead part which has not been heat- 
treated and the IC lead part heat-treated for ten days and for 30 days at 125 **, 
respectively were used. The size of an IC lead part is 0.8x3.0 mm. On these samples, a 
Sn-Pb eutectic crystal solder ball 0.3 mm in diameter was carried, and it heated by a 
part for heating-rate/of 10 ** among Ar gas. The spread speed of the average of the 
time of consisting twice the project area of the solder ball before the spread area of 
solder dissolving of a time of exceeding the melting point of solder was detected. 
Since the device used for other measuring conditions and an examination is the same 
as the 1st example, explanation is omitted. 

[0045] A test result is shown in drawing 7 . Drawing 7 shows that average speed 
became slow and the wettability of the sample which carried out the elevated- 
temperature leaving process has deteriorated as elevated-temperature leaving times 
become long. Thus, if the test method of this example is used, it is possible to 
examine the difference of the wettability of a small IC lead part notably, without using 
a special jig. Therefore, the receiving inspection of the solder wettability of IC can be 
easily conducted by using the test method of this example, for example. 
[0046] (Example 3) The examination of solder wettability was done using this 
invention about the electrode which carried out the surface coat of the copper pad of a 
glass epoxy board with Sn-Pb eutectic crystal solder by the level type solder leveler. 
The thickness of a substrate is 1 .6 mm. The sizes of a pad are 0.25 mm x 2.0 mm, and 
the thickness of the solder coat changes with pads and is 5 and 10 or 20 micrometers, 
respectively. 

[0047] Solder wettability was examined by the same method as Example 1 by carrying 
and heating a solder ball on these pads, respectively, and measuring the temperature to 
which solder begins to spread. As for atmosphere, the heating rate used a part for 50 
**/among N 2 gas, and the solder ball used a Sn-Pb eutectic crystal solder ball 0.2 mm 
in diameter. The same thing as Example 1 was used for flux. Since the glass epoxy 
board was as thick as 1 .6 mm and it was thought that the difference had arisen in the 
temperature which the thermo couple of the sample table of drawing 1 shows, and 
actual solder ball ambient temperature, the noncontact thermometer was used instead 
of the thermo couple 7, and temperature control was performed. The position of 0.2 
mm in diameter a solder ball was searched for, it was an image processing device, 
after doubling the spot of the noncontact thermometer with the center, the spot 
diameter was extracted to 1 .0 mm, and specifically, it measured. 
[0048] The test result was shown in drawing 8 . Like drawing 8 , it turned out that the 
temperature which begins to spread becomes low as the solder coat became thick. 
That is, when a solder coat is thin, in the interface of Cu putt and a solder coat, the 
compound of Cu and Sn grew, it exposed to the surface, and the wettability of solder 
has deteriorated, but since the surface will not be influenced even if a compound 
grows if a solder coat is thick, it turns out that wettability is good. 
[0049] Heat conduction of the sample was bad, and when a thermo couple was used, 
even if it was a case so that a difference may arise to sample temperature and the 
temperature which a thermo couple shows, by using a noncontact thermometer like 
this example showed that exact solder wettability could be examined. 
[0050] (Example 4) The 4th example of this invention is described. Although it is the 
same test method as the 1 st example in this example, In the test equipment of the 1 st 
example, in order to reduce temperature dispersion by the difference of a delicate 
contact state between the sample 16 and the bottom of the sample table 1, as shown in 
drawing 9, the heat-conduction grease 51 was applied on the bottom of the sample 
table 1 so that it might become a thickness of about 1 mm. The temperature rise 



property of the sample 16 set in the sample table 1 which applied this heat-conduction 
grease 51 was compared with the case where the heat-conduction grease 51 is not 
applied. 

[005 1]A test condition is among atmospheric air and a heating rate is a part for 60 **/. 
The thermal conductivity of the heat-conduction grease 5 1 used in this experiment is 
0.6W/mand**. At this time, the temperature and the heating rate of each sample when 
the thermo couple 7 for control showed 200 ** and 220 ** were shown in drawing 10 . 
The temperature of the sample was measured using thermo couple with the another 
thermo couple 7 for temperature control. When heat-conduction grease was used from 
now on ? it turned out that the difference of sample temperature and the temperature 
which the thermo couple of a sample table shows becomes small. This temperature 
gradient became large and the difference arose also in the heating rate so that it 
became an elevated temperature, but when using heat-conduction grease, it turned out 
that this heating-rate difference can also be made small. 

[0052]The examination of the solder wettability of a chip resistor was done using the 
effect of such heat-conduction grease. In this examination, the result of having 
compared the case where heat-conduction grease was used with the case where it does 
not use was shown in drawing 1 1 . The sizes of this chip resistor are 1 .6 mm x 0.8 mm. 
A test condition is a part for heating-rate/of 50 ** among Ar gas atmosphere, and was 
performed using a Sn-Pb eutectic crystal solder ball 0.2 mm in diameter. Heat- 
conduction grease was the same as the above, and was similarly applied between the 
sample table and the sample. The test finger mark took temperature in case solder 
begins to spread. In order to examine dispersion, 10 times of all measured value were 
shown in drawing 1 1 . By from now on applying heat-conduction grease to the sample 
table bottom shows that the contact with a sample and a sample table was stable, and 
temperature dispersion became small. As mentioned above, when using this invention 
using heat-conduction grease, it turned out that the wettable examination with 
sufficient reproducibility can be done also with the sample where a contact state is not 
stabilized. 

[0053]In this example, although heat-conduction grease was used, it is not limited to 
this but heat carriers, such as low melting point metals, such as Ga, may be used. 
[0054](Example 5) Although the 1st example explained the detection of the solder 
wettability of a sample by which Sn plating was carried out, the detecting method of 
solder wettability of this invention can be used also about the sample which is not 
plated by the low melting point metal. This is explained. 

[0055]First, a total of three kinds of samples, the copper plate which has not been 
heat-treated, the copper plate heat-treated at 130 ** for 5 minutes, and the copper 
plate heat-treated at 130 ** for 15 minutes, were prepared, it heated with a fixed 
heating rate like Example 1, and the spread area of solder was measured. The result is 
shown in drawing 3 . 

[0056] As drawing 3 shows, even if the solder on the sample which is not plated 
exceeds the 183 melting points of solder, it does not spread for a while, but when a 
certain temperature is exceeded, it turns out that it spreads at a quick speed as a 
sample with short heat treating time, and is easy to get wet in solder as a sample with 
short heat treating time. The temperature e, f, and g to which solder begins to spread 
on each sample at this time is low temperature like what has the short time of heat 
treatment. Therefore, like this example, even if it was a sample which is not plated, it 
was shown by measuring the temperature to which solder begins to spread that it is 
possible to examine solder wettability. 

[0057]It explains using drawing 2 t hat solder wettability can be examined by the same 



method as the 1st example also about the sample plated with Sn90-Pbl0 (Sn90wt% 
and PblOwt% of alloy). 

[0058] Drawing 2 is the result of carrying a solder ball and measuring the spread area 
of solder by the same method as Example 1 about a total of three samples, what has 
not heat-treated the copper plate plated with Sn90-Pbl0, the thing heat-treated for one 
day at 130 **, and the thing heat-treated for 25 days at 130 **. Like drawing 2 , the 
temperature h, i ? and j to which solder begins to spread is low temperature like a 
sample with short time of heat treatment. It was shown that solder wettability can be 
examined also about the copper plate plated with Sn90-Pbl0 by this at the 
temperature to which solder begins to spread. 

[0059]By using the detecting method of each above-mentioned example, it is possible 
to examine the dynamic solder **** characteristics, such as a minute terminal area of 
0.1 mm - the 1-mm width grade in the microminiature electronic parts corresponding 
to reflow soldering, etc. which were covered with the low melting point metal, and a 
pad on a substrate. 

[0060]Before soldering in a actual manufacturing process, by examining the solder 
wettability of electronic parts by the method of each above-mentioned example, the 
bad electronic parts of solder wettability can be excepted as inferior goods, and poor 
soldering can be reduced. Before defining the temperature and the time condition of 
soldering of a manufacturing process, it becomes possible by examining the solder 
wettability of electronic parts by the method of an above-mentioned example to define 
soldering conditions suitable for the electronic parts. Thereby, poor soldering can be 
reduced. 
[0061] 

[Effect of the Invention] As mentioned above, the solder **** characteristic of a 
minute soldering part and the part covered with the low melting point metal can be 
examined like microminiature electronic parts by using this invention. 
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